Purpose Hematopoietic cell transplantation (HCT) is performed in select centers in the United States (U.S.), and patients are often required to temporarily relocate to receive care. The purpose of this study was to identify housing barriers impacting access to HCT and potential solutions. Methods A mixed-methods primary study of HCT social workers was conducted to learn about patient housing challenges and solutions in place that help address those barriers. Three telephone focus groups were conducted with adult and pediatric transplant social workers (n=15). Focus group results informed the design of a national survey. The online survey was e-mailed to a primary social worker contact at 133 adult and pediatric transplant centers in the U.S. Transplant centers were classified based on the patient population cared for by the social worker. Results The survey response rate was 49 %. Among adult programs (n=45), 93 % of centers had patients that had to relocate closer to the transplant center to proceed with HCT. The most common type of housing option offered was discounted hotel rates. Among pediatric programs (n=20), 90 % of centers had patients that had to relocate closer to the transplant center to proceed with HCT. Ronald McDonald House was the most common option available. Conclusions This study is the first to explore housing challenges faced by patients undergoing HCT in the U.S. from the perspective of social workers and to highlight solutions that centers use. Transplant centers will benefit from this knowledge by learning about options for addressing housing barriers for their patients.
Introduction
Hematopoietic cell transplantation (HCT) is a life-saving treatment for hematologic cancers (e.g., leukemia, lymphoma, myeloma) and non-malignant hematological diseases (e.g., aplastic anemia, sickle cell disease). Approximately 20,000 HCTs utilizing autologous (patient's own hematopoietic progenitor cells) or allogeneic (using donor hematopoietic progenitor cells) grafts are performed annually in the United States (U.S.) [1] . The need for HCT is projected to increase in the coming years due to an increasing population of older patients with a high incidence of hematologic malignancies, emerging indications for transplantation, and virtually all patients now being able to find a donor source [2, 3] .
To examine the health care system's ability to handle this increase in the number of HCTs and to improve access to HCT by understanding system and infrastructural barriers, the National Marrow Donor Program (NMDP)/Be The Match® and the American Society for Blood and Marrow Transplantation sponsored the System Capacity Initiative (SCI) [2, 4] . The SCI was a multi-year initiative involving a number of stakeholders, with working groups focused on workforce, financial, and facility capacity and care delivery issues in HCT [2, 4] . The care delivery issues working group identified patient housing as a potential barrier to transplantation. While some research [5] [6] [7] [8] [9] exists that analyzes access issues such as availability of suitable donors [5] , out-of-pocket costs [6, 7] , and geographic region [8, 9] , very limited literature exists on the housing barriers to HCT.
HCT is a specialized procedure that is available at select U.S. centers. Hence, patients and their caregivers frequently must temporarily relocate closer to the transplant center for 3-4 months during the transplant procedure and early recovery period. This can be a burden to patients, as it may separate the patient and caregiver from their family and community [10] at a time when they need them the most. Finding temporary lodging presents other challenges such as locating housing resources in an unfamiliar location, leaving or resigning from a job resulting in lost income, and displacing children or family members from school or work [11] . Temporary relocation can lead to increased costs for patients and their families [6, 12] , as they typically have to pay for maintaining both temporary and permanent residences.
The purpose of this study was to explore housing barriers and caregiver availability for patients undergoing HCT in the U.S. from the perspective of HCT social workers, and to identify current practices that transplant centers utilize to address those barriers.
Methods

Study design and sample
This mixed-methods study used semi-structured focus groups and a survey of HCT social workers to obtain both qualitative and quantitative data to identify barriers and current practices relative to the housing and caregiver availability for patients undergoing HCT. This manuscript presents findings regarding housing barriers.
The NMDP facilitates unrelated donor transplantation in the U.S. through its Be The Match® donor registry. In 2014, 92.5 % of all U.S. transplant centers that perform unrelated donor HCT were members of the NMDP network. Each NMDP network center identifies a primary social worker contact; these social workers were the target study sample for this study.
The NMDP Institutional Review Board classified this research as exempt, determining that this research was not considered human subject research as defined by 45 CFR 46.102(d). Funding for the monetary incentive for study participants was provided by the SCI.
Focus groups
Focus groups are useful to explore a topic when little information is known about it [13, 14] . For focus group inclusion, a convenience sample of transplant center social workers were invited based on center annual HCT volume, primary patient population served (adult, pediatric), and geographic location (Midwest, Northeast, South, West). The primary social worker contact at the selected centers was invited to participate via email. Due to low enrollment from pediatric social workers, an invitation was placed on the Association of Pediatric Oncology Social Workers website to facilitate recruitment.
A discussion guide was developed by members of the protocol team. Questions focused on centers' geographic location, housing and caregiver requirements, resources available to assist patients, and availability of innovative housing and caregiver solutions.
Three 60-90 min focus groups were conducted via teleconference (adult centers=2 groups, pediatric centers=1 group). Focus groups were audio-recorded with participants' consent and facilitated by an experienced moderator with knowledge of HCT. A $50 gift card was provided to participants upon completion of the focus group.
Survey
Survey questions were developed based on focus group findings and inquired about: center requirements, perceived patient barriers and center solutions regarding housing (16 questions), and caregiver availability (20 questions). Seven questions were devoted to demographics. The 43-item survey was sent to primary social worker contacts at U.S. NMDP network transplant centers via e-mail using the Internet-based survey administration system, SurveyGizmo (Boulder, CO), and was in the field from August to December 2013. Non-responders were contacted by two follow-up e-mails, a follow-up phone call, and a final reminder e-mail. Respondents received a $25 gift card upon completion of the survey. Focus group participants were eligible to complete the survey.
Analysis
Focus group analysis
A codebook based on themes identified in a literature review, data collection, and study objectives was used to code transcriptions of the audio tapes. The codebook consisted of six basic components: the code, a brief definition, a full definition, guidelines for when to use the code, guidelines for when not to use the code, and examples [15] . Computer-assisted qualitative data analysis software, NVivo 10.0, was used. Two reviewers, familiar with the area of study, analyzed the data so that the reliability of the coded data could be assessed through inter-agreement measures [16] . Because initial coding instructions often yield poor agreement, the coders independently coded one of the focus groups twice. The codebook was amended after both times, with a third study team member resolving any discrepancies. Final coding was completed and the final kappa statistic was 0.86.
Survey data analysis
Survey response data were exported from SurveyGizmo to SPSS version 19 (Armonk, NY) for analysis. Descriptive statistics were computed for all demographic and survey items. Transplant centers were classified based on the patient population cared for such as: adult, pediatric, or both. Three social workers at children's hospitals identified caring for both populations; they were classified as pediatric centers. Center volumes were obtained from the Center for International Blood and Marrow Transplantation Research, and were classified as low volume (<50 HCT/year), medium volume (51-150 HCT/ year), or high volume (more than 150 HCT/year).
Results
Focus group results
Fifteen social workers participated in the focus groups. Two focus groups were devoted to adult centers (n=3 and n=6 participants) and one to pediatric centers (n=6 participants). Geographic representation included the Midwest (n=8), West (n=2), South (n=4), and Northeast (n=1). Participants represented centers with various HCT volumes, ranging from 16 to 812 total HCTs in 2011.
Many of the transplant centers served patients who had to travel to receive an HCT, including some that served international patients. Requirements for patients to stay near the transplant center varied by center. Common housing barriers and solutions that social workers identified seeing their patients face are summarized in Table 1 ; similarities existed across the adult and pediatric transplant centers. All of the pediatric centers had access to a Ronald McDonald House [17] for their patients, though requirements to stay at the Ronald McDonald House varied. Within the core HCT team, social workers were most often the primary provider responsible for sharing housing information and resources with patients, though in one center, a dedicated staff member helped patients with housing, and in some centers, a multidisciplinary approach was taken.
Survey respondent and center characteristics
Among the 133 primary social worker contacts invited to participate in the survey, 65 (49 %) responded. Adult centers (n= 45) were fairly equally distributed in terms of geographic region, with seven centers in the Northeast (16 %), 15 in the Midwest (33 %), 14 in the South (31 %), and nine in the West (20 %). In terms of volume, most adult centers were medium (44 %, n=20) or high (42 %, n=19), with only 13 % (n=6) from low volume centers. Adult center respondents were asked the average number of hours they dedicated to addressing housing needs for patients and families per week; the median was 5 hours (range: 1-32). Twenty-nine centers (65 %) had less than two social worker full-time equivalents (FTEs); 14 centers (31 %) had 2-3 social worker FTEs, and two centers (4 %) had ≥4 social work FTEs (range 0.2-4.8).
Pediatric centers (n=20) were also fairly equally distributed in terms of geographic region, with six centers located in the Northeast (30 %), 5 in the Midwest (25 %), 6 in the South (30 %), and 3 in the West (15 %). In contrast to the adult centers, most of the pediatric centers (55 %, n=11) were low volume centers, with 25 % (n=5) from medium centers; and 20 % (n=4) from high volume centers. Respondents dedicated a median of 3.5 hours (range: 0-20) to addressing housing needs for patients and families per week. Eleven centers (58 %) had less than two social worker FTEs; five centers (26 %) had 2-3 social worker FTEs, and three centers (16 %) had ≥4 social work FTEs (range: 0.5-5.0).
Housing requirements
How close are patients required to stay near the center?
Most centers had requirements on how close to the transplant center patients were required to stay. The requirements were in time, distance, or both, depending on the center, and could vary based on whether a patient had an autologous or allogeneic HCT (Fig. 1) . Three adult centers and two pediatric centers indicated that they had no specific requirements and provided recommendations on a case-by-case basis.
Required time period of stay
The period of time that transplant centers required patients to stay nearby varied by the type of transplant a patient received. The majority of adult centers (57 %) required patients receiving allogeneic HCT to stay close to the center for 100 days after HCT, while only 4 % of autologous patients were required to stay that amount of time. The most frequent time period of stay required for autologous patients (53 %) was 14-45 days, while only 21 % of allogeneic patients had that requirement. One center had a requirement of 6 months for their patients undergoing allogeneic or autologous HCTs. Sixteen percent indicated that the allogeneic and autologous requirement was based on clinical condition. Two centers had no requirement for patients receiving allogeneic HCT to stay near the transplant center, while nine centers (20 %) indicated there was no requirement for patients receiving autologous HCT.
Similarly, many pediatric centers (45 %) required allogeneic patients to stay close to the center for 100 days, while 35 % had that requirement for autologous patients. For autologous patients, 40 % of the centers said the requirement was based on clinical condition, while 20 % said the same for allogeneic patients. Twenty-five percent indicated the allogeneic requirement was 14-45 days, while 10 % had that requirement for autologous. One center had no requirement for patients receiving allogeneic HCT, while two centers did not have a requirement for patients receiving autologous HCT.
Patients required to relocate for HCT
The majority of centers (adult, 93 %; pediatric, 90 %) indicated that they had patients that needed to relocate closer to the center to proceed with HCT in the previous calendar year. Eighteen (40 %) adult and ten (50 %) pediatric centers indicated that 50 % or more of their patients had to relocate, and 24 (53 %) adult centers and eight (40 %) pediatric centers indicated that less than half of their patients had to relocate in order to proceed with transplant.
Barriers
Respondents were asked how frequently their patients faced certain housing barriers to HCT in the past year. The most frequent housing-related barrier that social workers indicated that their patients (regardless of age and type of transplant) faced was lack of insurance benefits for lodging, with the majority of respondents indicating their patients always or often faced this barrier (adult; allogenic, 78 %; autologous, 65 %; pediatric; allogeneic, 65 %; autologous, 63 %). The second most frequent housing barrier identified by the social workers was cost/affordability of housing. Again, the majority For the adult population of the three centers who cared for both adult and pediatric patients, the most common identified barrier by the social workers was lack of insurance benefits for lodging (allogeneic, 100 %; autologous, 100 %).
Other barriers always or often faced by adult patients included the following: housing options full or had long waiting lists (allogeneic, 33 %; autologous, 33 %), lack of housing options available (allogeneic, 33 %; autologous, 28 %), and eligibility for housing (e.g., distance, income, or diagnosis) (allogeneic, 31 %; autologous, 26 %).
For pediatric patients, social workers indicated that other barriers always or often faced included the following: lack of housing options available (allogeneic, 50 %; autologous, 47 %), restrictions on persons who can stay in housing (e.g., siblings) (allogeneic, 45 %; autologous, 42 %), eligibility for housing (e.g., distance, income, or diagnosis) (allogeneic, 35 %; autologous, 32 %), restrictions placed by housing provider (e.g., background checks) (allogeneic, 30 %; autologous, 32 %), and housing options full or had long waiting lists (allogeneic, 30 %; autologous, 28 %).
Center solutions to address housing barriers
Many centers had temporary housing available for patients. Adult centers most commonly had discounted hotel rates (82 %) and local hotel/motels (58 %) available for patients. Ronald McDonald House (85 %) and discounted hotel rates (75 %) were the most common types of temporary housing available for pediatric patients. Additional options included housing owned in collaboration with another entity, e.g., a foundation (adult, 36 %; pediatric, 20 %), Hope Lodge [18] (adult, 31 %; pediatric, 30 %), discounted apartments (adult, 24 %; pediatric, 10 %), housing fully owned and operated by the hospital (adult, 16 %; pediatric, 10 %), and local hotel/ motel (pediatric, 45 %). For adult centers, respondents also reported hospitality homes (a patient and their family stay with a family in a room of a home) and hospitality apartments (free temporary housing for three months). Pediatric center social workers also reported hospitality houses and other non-profit housing complexes.
Centers also offered programs and resources to assist patients in finding housing. The most common resources offered by both adult and pediatric centers were print materials (84 and 80 %, respectively). Other programs and resources included a housing/accommodations department within the center (adult, 33 %; pediatric, 40 %), waiting lists (adult, 20 %; pediatric, 25 %), and a website as a housing resource (adult, 20 %; pediatric, 10 %). Only one adult center indicated they had no programs or resources available to assist patients. Both adult and pediatric centers indicated that social workers were a resource for providing patients with information and for helping address housing issues.
Transplant centers also provided housing assistance to patients (40 % of adult centers and 10 % of pediatric centers). For adult centers, assistance came in the form of grants, donated funds, contracted rates for hotels, and rent for local apartments being determined on a sliding fee scale based on patient income. Requirements to receive this assistance included income or financial need, insurance contracting, distance from the hospital, and diagnosis. Amounts available varied by center, and included specific dollar amounts and amounts based on patient need (e.g., Bpending need and available funds^).
Pediatric centers provided assistance with Ronald McDonald House nightly costs (paying them directly), as well as connected patients to funds that could assist with expenses at home. For requirements, one center had a Bfinancial approval process,^and another indicated that the requirement was Bincome eligibility.Â dditional solutions that centers developed to address housing issues were identified; common themes and illustrative quotes are identified in Table 2 .
The survey also asked about what respondents thought solutions were to address housing barriers. Respondents identified additional housing for patients, provided either on or offhospital grounds, as a solution. Other proposed solutions focused on removing housing requirements, placing patients on housing waiting lists sooner in the transplant process, and having a dedicated housing coordinator to assist patients.
Discussion
Our study systematically explores the prevalence of housing challenges faced by patients undergoing HCT from the perspective of social workers and highlights solutions that centers use to address them. Our study showed that nearly all transplant centers had patients who needed temporary relocation and local housing to proceed with transplantation. Actual numbers of patients who were denied transplantation due to housing barriers were not reflected in the survey. Focus group results suggested that denial was rare, but two participants said delays due to housing barriers combined with insurance coverage changes or lack of informal resources had occurred.
The need for temporary relocation is largely dictated by transplant center requirements for their patients. Most centers had some distance/time requirements for which patients could stay at their primary residence versus those who needed to relocate and stay close to the transplant center. However, there was variation among centers for distance/time guidelines and duration post-transplant for which these guidelines applied, which may partly reflect local commuting and geographic BWe are collaborating with our Guest Services Department. They are working with local hotels to maintain discounted rates. We also have a shuttle system that will transport families to and from the facility.
• BWe rent local apartments through our university. These are furnished and maintained jointly between the hospital and the apartment staff. There is a shuttle service and they are located 1-2 miles from the hospital.^• BWe have two apartments that are available for temporary housing. These are usually utilized by the caregiver.
•
BWorks closely with a local foundation that has 7 fully furnished apartments near the center for BMT [blood and marrow transplant] and cancer patients.
• BIncreased connection with Assisted Living/Senior complexes near the hospital to rent out their unused apartments to our BMT patients.Ŝ taff and infrastructure • BOur company's foundation has bought and remodeled a house… They are in the process of purchasing two other houses… Once this project is completed we will have 6 separate units for patients and their families, with a shared healing garden for the three houses.^• BFamily resource specialist position was created to help address numerous financial needs, and she is able to take the time to fill out paperwork with families to gain access to non-profit funds that exist in the community.
BWe are collaborating with our Guest Services Department. They are working with local hotels to maintain discounted rates.
BThe family members sleep in the hospital room with patient (on a cot [8] , though the center's requirements were not examined. Further research is needed to determine if differences in distance and time requirements affect patient outcomes. Two of the major barriers that social workers identified their patients as having were lack of insurance coverage for housing needs and the cost/affordability of temporary housing. A systems-level approach is needed to advocate for housing coverage, including policies which mandate appropriate housing benefits, and for insurers and re-insurers to evaluate benefit packages to accommodate the widespread need for housing coverage, which would allow patients and their families to focus on treatment rather than the additional expense and other barriers associated with temporary lodging. Transplant centers need to continue to work with local and regional or national organizations to develop cost-effective solutions. It is also important to identify ways to help lower costs for patients, including working with hotels/motels on contracting for lower rates. Transplant centers could also work within their hospitals or with partners to increase availability or housing capacity, or possibly analyze their current residency requirements for HCT patients. In one of the focus groups for example, a participant mentioned that their center changed their distance requirement from 60 to 90 miles after receiving numerous requests from patients and an analysis by their physicians that showed neutral effects of distance on patient outcomes.
Both in the focus groups and survey, we learned that centers have multiple resources and services available to help their patients and that the social workers work to identify solutions based on those services. Social workers also work closely with the patient to identify resources they may not readily identify in their own community or among their family and friends. This is an area for future research.
While the two most frequent barriers faced by pediatric patients identified by the respondents were insurance coverage and cost/affordability, it is of note that 20 % of pediatric centers indicated that all of their allogeneic HCT recipients and 16 % of autologous recipients faced restrictions on who can use local housing options (e.g., number of people allowed to stay, financial requirements, or background checks). Additionally, a few of the adult center respondents indicated that it was the availability of a caregiver that limited access to transplant, rather than housing; one respondent pointed out the availability of a caregiver to relocate with the patient can be a barrier.
Another barrier was that housing options were full or had long waiting lists. The timing of when social workers discuss housing with patients (e.g., at time of initial transplant center consultation versus at work-up), could be studied to see if it impacts the timeline of placing patients on housing lists.
Some limitations of our study have to be considered. Responses may not be generalizable to all centers, though respondents and non-respondents were fairly similar in geographic region and volume, with slightly more nonrespondents from the South. Many of the questions asked about the social worker's experience over the previous year, so responses may be subject to recall bias. Our study presents the perspective of social workers and not patients. Previous research has used focus groups and surveys of health care providers to learn about patient barriers in areas other than HCT [19, 20] . However, our study lays the foundation for more research that can be directed toward patients.
In conclusion, our study highlighted housing-associated barriers and potential solutions for patients undergoing HCT. Identification of barriers may reveal specific factors that can be modified to potentially improve access to HCT. Transplant centers and social workers can benefit from this knowledge by learning how other centers have addressed housing barriers and consider collaborative efforts on developing ways to overcome these barriers.
